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years should be inspected each time they are 
dewatered to determine if cracks, erosion, or 
worm channels are allowing leakage.  If a pit 
designed to hold the wastes accumulated over 
a specific time (for example 90 days) continues 
to accommodate waste loads for a much longer 
period, the operator should suspect leakage and 
take immediate steps to correct the problem.  
Water tests for bacterial contamination are 
inexpensive and available from your county 
health department.  These tests are highly 
recommended on all farmsteads that have cor-
rals or livestock.  Positive results on a routine 
bacterial test often are an indication that more 
serious pathogens have compromised your 
drinking water.

Petroleum products and household hazardous 
wastes
It is important to locate all fuel tanks as far as 
practical from your well.  Fuel leaks and spills 
migrate rapidly through soil to groundwater.  
Therefore, landowners with sites having highly 
permeable soils and shallow groundwater 
should consider installing above-ground tanks 
on impermeable pads with secondary contain-
ment.  If you have a fuel spill or leak, contain 
the spill immediately and contact your county’s 
hazardous waste division.  

If you have underground storage tanks on your 
property, the best policy is to have them re-

moved now - before they cause groundwater 
contamination.  Above-ground gasoline and 
diesel storage tanks are less likely to cause 
groundwater contamination because you can 
easily monitor their integrity.  

Farmers and ranchers often use large amounts 
of lubricants, solvents and cleaning products.  
These chemicals are an unavoidable part of 
agricultural businesses, but they are also poten-
tially hazardous to your health if they contami-
nate the domestic well.  The area where vehicle 
maintenance is performed should be as far 
from the well as feasible.  Solvents and waste 
oil should be taken to a recycling facility.  Do 
not dispose of these chemicals on-site or use 
them for dust or weed suppression.  Purchase 
these products only as needed to reduce the 
amount stored at the farm. 

Paints, lead acid batteries, household cleaning 
products, and lawn care chemicals often are 
overlooked as potential sources of contami-
nation.  Store these products on impervious 
surfaces, a safe distance from the well.  Never 
store any potential contaminants within a well 
house or well pit, if you have one.  Try to buy 
only the amount of these products needed to 
avoid problems associated with storage and 
disposal.  

Fuel storage presents a potential risk to ground-
water.  Containment can reduce the risk of 
groundwater contamination in the event of a spill.

Do not locate animal confinement or feeding 
areas close to your wellhead.  
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As a general practice, minimize or eliminate 
the disposal of all wastes and trash on the farm 
or homestead, except those organic wastes 
(household garbage, lawn clippings, etc.) that 
can be composted.  Do not burn empty pes-
ticide or other chemical containers.  Dispose 
of containers according to the label or at an 
approved solid waste facility.  Careless storage 
and disposal of potentially hazardous wastes 
can seriously compromise the quality and 
value of your property.

Fertilizers
Nitrate contamination of rural domestic wells 
can come from nearby crop fields, animal 
wastes, and wastewater systems.  Fertilizers 
can cause nitrate contamination of rural water 
systems if they are handled or stored too close 
to the well.  Nitrate is very soluble and will 
leach to groundwater much more rapidly than 
pesticides.  Crop producers should observe the 
same precautions for fertilizer handling near 
the well as for pesticides.

Water tests for nitrate are an inexpensive way 
to routinely check your water supply.  If you 
handle large amounts of fertilizer at your farm-
stead, or if you have confined animals nearby, 
it is recommended that you have a water 
sample analyzed for nitrate every year.  Inex-
pensive test kits are available on the internet 
for those who wish to test their own water.

Pesticides
Pesticide contamination of drinking water is 
not common in Colorado, but it is a serious 
problem when it does occur.  Once a well is 
contaminated by pesticides it may take many 
years, or an expensive cleanup procedure, be-
fore the water is potable.  In the past, farmers 
commonly handled pesticides near their well 
for convenience.  That was before it became 
widely known that these chemicals could 
reach groundwater before they were decom-
posed.  Today, pesticides should not be stored 
or handled near the farmstead wellhead unless 
they are kept on an impervious surface.  

Routine pesticide spills that occur during mix-
ing can add up over time if you continually 
mix in the same place.  Rather than mix and 
load these chemicals at the farmstead, a bet-
ter practice is to mix chemicals at the site of 
application using a nurse tank.  If you must use 
the farmstead well to fill spray tanks, be sure 
to equip faucets with backflow check valves.  
Finally, clean your spray equipment in the 
field, if possible.  Do not routinely wash down 
sprayers near the well.

If Your Water Is Contaminated
If you suspect that your well is contaminated, 
use an alternative source of drinking and 
cooking water until your well water is tested.  
Try to determine the source of contamination 
and remove it if it is on your property.  If you 
need help locating the source of contamina-
tion, contact your county health department, 
your CSU Extension agent, or your Natural 
Resources Conservation Service office.  Isolate 
the source of contamination and drink bottled 
or treated water until well water quality returns 
to normal.  

In some cases of well-water contamination, the 
only viable option is to find an alternate source 
of household drinking water.  Drilling a new 

This wellhead is in serious need of a clean-up. 
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Private Well Protection Checklist Yes No

• Have you had your well water tested within the last two years?  

• Is your well less than 20 years old?  

• Is the water table around your well deeper than 30 feet?  

• Is your well securely capped and does it have intact casing that extends
  1 foot above ground level?  

• Is your well properly grouted to prevent entry of surface water?  

• Do you mix, load, or store pesticides or fertilizer at least 100 feet from 
   the well?  

• Do you have backflow prevention devices installed on all faucets used 
   to fill spray tanks?  

• Are animal corrals and lagoons located at least 100 feet downhill from 
   the well?  

• Is your septic tank at least 50 feet from the well?  

• Have you had your septic system pumped within the last four years?  

• Are unused wells on your property properly plugged, sealed and 
   abandoned  according to the Construction Rules (2 CCR 402-2)?  
  
• Are underground storage tanks removed or less than 10 years old?  

• Are all fuel tanks at least 100 feet from the well?  

• Do you dispose of pesticide containers, solvents, lubricants, paints, 
   household cleaning products, and old batteries properly off-site?  
 

 If you answer no to any of these questions, your well may be vulnerable to contamina-
tion.  Consider having your water tested and evaluate how you can improve the safety of 
your water supply.
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well is expensive, but may be the best solution 
if the source of contamination is localized or 
there is a deeper aquifer that is uncontami-
nated.  Connecting to municipal water supplies 
is becoming a feasible option for many rural 
homes in Colorado.  In other situations, the 
best option may be to permanently use bottled 
water for drinking and cooking.

Water Treatment

Many contamination problems can be correct-
ed with a household water treatment system.  
Have your water tested by someone who is not 
selling treatment devices prior to buying one.  
Make sure you know what contaminants you 
want to treat and keep in mind that no single 
system can correct all water quality problems.  
All of these systems have limited life expec-
tancies and require routine maintenance.

The purchase of water treatment equipment is 
a decision that must be carefully considered. 
Whether the purchase is made to improve the 
aesthetic characteristics of the water or to ad-
dress health considerations, many factors must 
be determined. 

The following are some key steps to use in 
selecting equipment: 

1. Correctly identify the problem to be ad-
dressed using appropriate tests.

2. Identify options for correcting the problem.
3. Decide whether whole house or single-

tap treatment is needed.
4. Select a reputable dealer.
5. Obtain second opinions.
6. Check to see if proposed equipment has 

been tested or validated by independent 
organizations such as the National Sanita-
tion Foundation or Water Quality Asso-
ciation.

7. Talk with others who have the same 
equipment you may purchase. 

8. Be sure to know all the costs of the equip-
ment: purchase price, installation, operat-
ing, and routine required maintenance.

9. Understand what maintenance will be 
required.

10. Understand how to determine if the 
equipment is operating satisfactorily.

11. Determine if the system has adequate 
capacity for your needs.

12. Determine the expected life of the equip-
ment and components.

13. Understand any warranty provided with 
the equipment. 

Frequently Asked Questions About 
Water Treatment

What should treatment equipment remove 
from water?  Be specific about what you want 
to accomplish with water treatment equipment. 
Rely on independent water tests to identify and 
evaluate specific contaminants. There is no 
single device or method that removes every-
thing or solves every water problem, regardless 
of the claims. In any case, it is generally not 
necessary to remove all contaminants. 

What water tests should be done to evaluate 
the need for treatment?  For private water 
supplies, a routine drinking water analysis is 
recommended when the property is purchased 
and should be repeated every four to five years.  
Keep your lab reports so you can observe any 
changes over time.  If there are animal feeding 
operations or septic systems nearby, or if visi-
tors complain of stomach problems, have the 
well tested annually for bacteria and nitrate. 

Are the free water tests provided by equip-
ment dealers accurate?  The free tests are 
okay for selecting treatment of many nuisance 
problems, but they don’t provide all the in-
formation needed to tell if the water is safe to 
drink. Even in the case of nuisance problems 
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you may want to have a second verifying test 
conducted by a certified laboratory. 

Do water quality problems require whole-
house or only single-tap treatment?  Most 
nuisance problems such as iron, manganese, 
hardness, pH, odor, suggest whole-house or 
point-of-entry (treatment of the water as it 
enters the house) solutions. Some contaminants 
that affect health, such as nitrate and lead, are 
a concern only for water used for drinking or 
cooking.  With these concerns, point-of-use 
(inside at taps and faucets only) equipment at 
a separate tap that treats a few gallons daily is 
adequate.  Other contaminants such as bacteria 
and some organic contaminants will require 
point-of-entry equipment to prevent exposure 
during bathing or other water uses. 

What should I look for in a manufacturer or 
dealer?  Always try to purchase water treat-
ment equipment from a reputable local com-
pany that will be available to provide service 
and repair or replacement parts.  Avoid the 
high-pressure salesperson.  Local merchants 
who expect to be around do not mind consum-
ers taking time to decide.  They intend to be 
there when you need help, so whether you buy 
today, next week or next month, makes little 
difference. 

Is bottled water a preferable option?  Bot-
tled water from the store or from a known safe 
source offers the benefits of no equipment 
to buy, operate and maintain, and no lengthy 
commitment for improved quality.  It is an 
excellent temporary option when guests come, 
when an infant needs water that meets the 
nitrate standard, or other situations.  It may be 
more cost-effective than owning and maintain-
ing equipment. 

What is involved in operating and maintain-
ing treatment equipment?  Virtually all water 
treatment equipment requires maintenance and 

service.  The more treatment equipment you 
have, the greater the responsibility.  Regard-
less of whether you or your dealer provides 
the service, there is a cost.  Filters must be 
changed, materials added as needed, and the 
water checked regularly to be sure things are 
working.  Poorly designed equipment may 
contribute to increased levels of some contami-
nants.  Find out what supplies and equipment 
are needed, along with the expected costs. 

Will the unit produce enough treated water 
for your daily needs?  Carefully consider 
manufacturer and dealer claims for capacity. If 
one brand seems to offer unusually high capac-
ity for the size and price, it may be overstated. 
If the units do not function as claimed, is there 
a refund or exchange policy?  If the dealer 
makes a promise, ask for it in writing!  Ask 
others who are using the equipment about their 
satisfaction with it.  Be certain you understand 
the warranty and what components it covers. 

Where can I get additional help for water 
treatment?  Sources for water treatment as-
sistance can be found in most Yellow Pages 
under the headings of “Water Treatment Equip-
ment, Service and Supplies” or “Water Soft-
ening & Conditioning.”  As with the use of 
any technical service, care should be taken to 
assure yourself that the professional you have 
chosen has specific experience in the treatment 
of your water’s problems.  Ask for references, 
certifications, training credentials, the names 
of others who have used their services, and 
how long the professional has been performing 
his or her services.  It is a good idea to obtain 
recommendations and price quotes from more 
than one professional. 

Management Strategies to Minimize Con-
tamination Risks
Select the appropriate practices to protect your 
private water supply based upon cost, feasi-
bility, and overall benefits of the protective 
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Treatment method Contaminants Removed How it Works Limitations

Cation or Anion 
Exchange 
(Water Softeners) 

Barium, radium, iron, 
magnesium, calcium

Sodium exchanged for 
calcium and magne-
sium

Sodium may 
cause health 
problems

Activated Carbon 
Filters

Volatile Organic 
Compounds (VOCs), 
some pesticides, radon, 
mercury, odors

Water filtered through 
carbon granules

Must replace 
filters regularly

Chlorination Bacteria and other micro-
bial contaminants

Chlorine metered into 
water 

Chlorine by-
products may be 
harmful or affect 
taste of water

Distillation
Radium, odors, heavy 
metals, salt, nitrate, off-
tastes

Evaporation/Condensa-
tion

Slow, energy 
intensive, expen-
sive

Reverse osmosis

Radium, sulfate, nitrate, 
calcium, magnesium, 
salts, some pesticides and 
VOCs 

Membrane filters dis-
solved impurities

Expensive, slow, 
wastes water

Mechanical filtration
Dirt, sediments, scale, 
insoluble iron and magne-
sium

Sand or other filtering 
material strains impuri-
ties

Does not remove 
dissolved con-
taminants

Ultraviolet radiation Bacteria and other micro-
bial contaminants

Water passes under a 
special UV light

No residual ef-
fect.  May not 
work in cloudy 
water

Ozonation Bacteria and other mi-
crobes

Water exposed to 
ozone gas

Equipment is 
expensive.  No 
residual effect

Oxidizing filters Iron, manganese, hydro-
gen sulfide

Contaminants removed 
through filtering and 
chemical reactions 

Potassium per-
manganate is 
caustic

*For more information, see “Private Water Systems Handbook”.  MidWest Plan Service #14. 
Ames, Iowa.

Table 5.  Water treatment methods for private water systems
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Management Strategy Checklist to Minimize Contamination Risks

√  Conduct a site audit to determine what potential water quality hazards lie within 
the capture zone of your well and take appropriate steps to remove or reduce these 
hazards.

√  Inspect the condition of the well cap, casing, and pad at least annually.

√  Repair cracked well casings and failed grout or seals immediately to prevent 
groundwater contamination.

√  Install backflow prevention devices on all hydrants used as a water source for pesti-
cide or fertilizer mixing.

√  Mix pesticides and fertilizers in the field where they will be applied, away from the 
well head, or on an impervious pad.

√  Store all hazardous chemicals on an impervious surface, a safe distance downhill of 
the well.

√  Implement setbacks of at least 100 feet between wells and areas where fuels and 
agricultural chemicals are handled.  

√  Keep animal waste at least 100 feet down-gradient from wells.

√  Dispose of agricultural chemicals, lubricants, cleaning products, and empty pesti-
cide containers at an approved collection facility.  Do not dispose of any potentially 
hazardous waste in an on-site dump.

√  Sample well water periodically and have water analyzed for nitrate, bacteria, and 
other pertinent water quality constituents by reputable laboratory.

√  Plug and seal unused wells according to state abandonment standards (2 CCR 402-
2).

√  Avoid applying pesticides or fertilizers near the well head.

√  Minimize activity around the well head, such as gardening, pets, livestock, etc.

√  Ensure that the well head is visible, cleared of weeds and other vegetation.  Mow, 
do not spray, weeds near well heads.
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measure.  Remember, it is your responsibility 
to make sure that your family’s drinking water 
is safe.

Well Water System Terminology

Aquifer – A water-bearing layer of sediment or 
rock with interconnected pore spaces or frac-
tures where water accumulates.
Borehole – The cylindrical hole drilled into the 
aquifer when drilling a well.
Casing – Steel or PVC tubing placed in the 
borehole to keep the borehole open and to al-
low a void to store water and install a pump.
Coliform Bacteria – A type of bacteria that 
is found in the intestinal tract of all animals, 
including humans.  Levels of these bacteria are 
used as an indicator of well cleanliness. 
Control Box – Electrical switch box that turns 
the well pump on and off.
Corrosivity Index – One of the methods for 
assessing the scale dissolving (corrosive) or 
scale forming potential of water.  A positive 
number indicates a tendency to deposit calcium 
carbonate.  If the result is negative, it is an 
indication that the water will dissolve calcium 
carbonate and enhance corrosion.  Please also 
see Langelier Index.
Disinfection – The destruction of all pathogen-
ic organisms, with chlorine, ozone, ultraviolet 
“UV” light or heating
Drop Pipe – Pipe placed in the casing to con-
nect the pump to the surface.
Electrical Cable – Wiring from the pump con-
trol box to the pump that supplies power for 
the pump and sends command signals.
End Cap – Cap placed on the bottom of the 
casing to prevent sediment from flowing into 
the casing.
Gravel Pack – Gravel or sand placed between 
the borehole wall and the well screen to keep 
the borehole open and filter water before it 
enters the well.
Groundwater – Water stored beneath the 

surface of the earth that is transmitted through 
small, interconnected pores and fractures be-
tween sediment and rock.
Hardness – Hardness is a relative term that 
describes the content of the dissolved minerals, 
specifically calcium and magnesium. 
Iron Bacteria – Microorganisms that feed 
on iron in the water or on the pipe. They may 
appear as a slimy rust colored coating on the 
interior surface of a toilet flush tank or as a 
glob of gelatinous material in the water.
Langelier Index – a measure of balance in 
the water of the pH with presence of calcium 
carbonate (CaCO3).  A negative L.I. value (un-
dersaturation of CaCO3) will result in greater 
corrosivity;  a positive L.I. value (oversatura-
tion of CaCO3) will result in precipitation of 
the element, accumulating calcium on water 
fixtures, shower walls, etc.  
Pitless Adapter – A device attached to the 
well casing that allows water to be diverted 
from the drop pipe to piping on the exterior of 
the well below the frost line.  Replaces well 
pits. 
Pressure Tank – A water holding tank 
equipped with an air bladder that regulates 
water pressure into the home and demand to 
the pump.
Pumping Water Level – The depth below the 
surface of the groundwater level in the well 
when the pump is operating. This is always 
deeper than the static water level.
Sanitary Well Seal – A sealed cap on the top 
of the well casing that prevents surface con-
taminants from entering the inside of the well.
Submersible Pump – The most common type 
of water well pump includes the pump and 
pump motor placed at the bottom of the drop 
pipe below the pumping water level.
Static Water Level – The depth below the 
surface of groundwater when the pump is not 
operating.
Surface Casing – Steel casing that extends at 
least 19 feet (see page 8) deep to at least 1 foot 
above the ground surface that prevents surface 
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water contaminants and improve groundwater 
before use.
Wellhead – The physical structure, facility, 
or device at the land surface from or through 
which groundwater flows or is pumped from 
subsurface, water bearing formations.
Well Screen – Steel or PVC perforated pipe 
that water flows through to enter the well and 
pump.

contaminants from entering the well.  This is 
the last casing installed.
Total Dissolved Solids (TDS) – A good gen-
eral indicator of water quality, which measures 
the total amount of dissolved minerals, metals, 
and salts. Water with more than 500 milligrams 
per liter TDS is of marginal quality and may 
contain undesirable amounts of calcium, mag-
nesium, sulfate, chloride, or other salts.
Treatment Equipment – Can include a vari-
ety of equipment designed to remove various 

WATER AGENCIES AND CONTACTS

For more information about private well protection or specific inquires about BMPs, contact 
Colorado State University Extension or one of the following agencies.  They have publications, 
programs, and specialists that can help you protect our water resources. 

Colorado State University Extension:  This arm of the University has water quality projects, 
educational programs, and water quality specialists. You will find the contact number for your 
county office in your local phone book or visit www.ext.colostate.edu.

Colorado Department of Public Health and Environment - Water Quality Control Division: 
This state agency has the primary responsibility for managing water quality in Colorado.  They 
conduct monitoring programs and enforce health and drinking water standards – (303) 692-3500.

Colorado Division of Water Resources (DWR): Contact Groundwater Information at the Colo-
rado Division of Water Resources at (303) 866-3587.  The general number for DWR is (303) 
866-3581.

Other Extension fact sheets that may be helpful include: 

6.700 - Private Wells for Home Use
9.307 - Drinking Water Quality and Health
4.717 - Glossary of Water Terminology
0.520 - Selecting an Analytical Laboratory
0.517 - Nitrates in Drinking Water
6.703 - Bacteria in Wells
9.952 - Water Conservation In and Around the Home.
Water Quality Interpretation Tool: www.csuwater.info, click on “Water Quality Tool”






